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REMARKS 

Claims 27-49 were rejected in an Office Action dated May 23, 
2008. Claims 27 and 30 have been amended. Support for the 
amendments may be found in the "Detailed Description of the Invention." 
Applicant thanks the Examiner for the detailed examination in the Office 
Action of May 23, 2008, and respectfully requests reconsideration of the 
present application in view of the following amendments and remarks. 

Claim Objections 

Claims 48 and 49 have been canceled rendering moot the 
rejection. 

Rejections under 35 USC §103 

Unpatentable over Kuznetz in view of Smith et al. and Giese et al. 

Claims 27-29, 36, 38, 39, 44, and 45 were rejected under 35 USC 
§1 03(a) as being unptentable over Kuznetz (US 4,813,160, hereinafter 
"Kuznetz") in view of Smith et al. (US 5,877,100, hereinafter "Smith et 
al.") and Giese et al. (US 4,005,532, hereinafter "Giese et al.") 
substantially as set forth in the Section 7 of 08/15/07 Office Action. 

Applicant respectfully asserts that the amendments to the claims 
render moot the rejection. Applicant asserts that where Kuznetz teaches 
a ventilated and insulated athletic shoe having flat insulating structure 
that is sandwiched between the inner sole and outer sole of a shoe, the 
claimed method is patentably distinct. Specifically, independent claim 27 
has been amended to claim a method of insulating a boot comprising, in 
part, providing a boot, shaping the flat insulating structure from a flat 
structure into a shaped structure that covers the front top portion of a 
foot, and further to recite the step of inserting the shaped insulating 
structure into the toe cap area of a boot. 

Thus, the claimed method of insulating a boot differs from 
Kuznetz in at least the following steps: 
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Claim 27 



Kuznetz 



1. insulating a boot 



insulating a running shoe 



2. insulating mixture of porous 
fumed silica or aerogel 



insulating material is 
fibrous silica or glass 



3. compressing insulating mixture 
to form structure 



no compression taught 



4. sealing structure in gas impermeable 
envelope 



no gas impermeable 
envelope 



5. shaping insulating structure 



fiat insulating structure 



6. inserting insulating structure within 
toe cap area of formed boot 



sandwiching between 
inner and outer sole 



Applicant asserts that no prima facie case of obviousness has 
been made where the teachings of Smith and Giese do not remedy the 
stated deficiencies of Kuznetz in a manner sufficient to render the 
claimed invention obvious, for the following reasons. 

Applicant respectfully asserts that there is no motivation to modify 
Kuznetz in view of Smith. As noted by the Examiner in the Office Action 
dated August 15, 2007 (page 4), Smith is not in the same field of 
endeavor. As stated in the Office Action, if a reference is not in the 
same field of endeavor, it must be reasonably pertinent to the particular 
problem with which applicant is concerned. The Examiner states that the 
claimed invention is trying to provide an insulating component for apparel 
that has greater insulation than conventional insulating material without 
changing the fit or appearance of the apparel. Smith is directed to 
powder-in-vacuum insulating bodies having low thermal conductivity 
typically used in refrigerators, water heaters, and storage equipment 
(Smith col. 1, lines 15-19). The problem Smith attempts to solve is to 
provide new compositions for use in these applications to minimize the 
reduction in insulating value that results from a reduction in the vacuum 
level. Applicant asserts that where Smith is not directed to insulating 
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components for apparel, and does not address issues such as fit or 
appearance, Smith is not pertinent to the particular problem to which 
Applicant's invention addresses. 

Where a reference is directed to a different purpose, one skilled in 
the art would have less motivation or occasion to consider it (In re Clay. 
23 USPQ2d 1058). Applicant respectfully asserts that insufficient 
evidence has been presented to support the position that Smith would 
have been part of the field of invention searched by a boot designer 
providing a shaped insulation to a boot without substantially altering the 
fit. The sufficiency of art for determining obviousness of an invention 
has been recently considered by the United States Court of Appeals for 
the Federal Circuit (CAFC, Anderson Corporation V. Pella Corporation, 
and WL Gore and Associates Inc., 2007-1536; where the CAFC found 
that a mesh material primarily used for purposes besides insect screen 
might not be considered as part of the field of invention searched by a 
skilled artisan where certain factors suggest that common sense and the 
nature of the problem to be solved might not have made it obvious. Here 
the CAFC considered that the mesh had characteristics that an ordinary 
artisan would have viewed as undesirable for use as window screen.) 

In addition to the lack of suggestion that the material of Smith 
would be applicable outside the field of refrigeration units, Applicant 
respectfully asserts that the difficulties associated with shaping an 
evacuated insulating material would further direct one skilled in the art 
away from pursuing the teachings of a technology so far removed from 
the field of endeavor. USPN 6,110,310, is submitted herewith as 
evidence of the difficulties encountered when shaping evacuated 
insulating materials, making such a selection undesirable for a method 
requiring the step of shaping an evacuated insulation structure. For 
example, in USPN 6,110,310 to overcome the difficulties of shaping a 
flat insulation structure, the vacuum is destroyed in at least one layer. 

Applicant respectfully asserts that where Kuznetz is directed to a 
layer of insulation to be placed underneath the inner sole, and Giese is 
directed to an insulating insole to be placed within the area of a foot, 
Kuznetz cannot be modified without making it unsuitable for its intended 
purpose, i.e. as an insert between the inner and outer sole. Further, the 
shoe of Kuznetz has tubes positioned above the insulating structure, 
embedded within the insole, to provide air flow and remove heat from the 
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insole area of a shoe, to 'maintain a foot housed therein in a relatively 
cool and dry state despite heat and moisture developed within the shoe 
interior' (Abstract). In contrast, Giese is directed to an insulation that is 
shaped and placed within the foot area to maintain heat and provide 
insulation against cold. Placing an insulating insole within the shoe of 
Kuznetz would render it unfit for its intended purpose of providing air flow 
and removing heat away from the wearer of a shoe. 

Removal of the rejection to the claims is therefore requested. 

Unpatentable over Kuznetz in view of Smith et aL Jacobson, and 
Giese et al. 

Claims 30-32, 37, 40-43, and 46-49 were rejected under 35 USC 
§1 03(a) as being unpatentable over Kuznetz in view of Smith et al., 
Jacobson (US 3,373,512, hereinafter "Jacobson"), and Giese et al. 

Applicant respectfully asserts that the amendment to claim 30, 
renders moot the rejection under 103. Applicant believes the newly 
amended claims are patentable in view of Kuznetz, Smith and Giese, for 
the reasons stated above. Moreover, Applicant respectfully asserts that 
there is no motivation to combine Kuznetz with Jacobson where the 
combination would render Kuznetz unfit for its intended purpose. 
Kuznetz, as stated above, provides an insulation structure under the 
inner sole, sandwiched between the inner and outer sole. Kuznetz 
further comprises tubes embedded within the inner sole to provide air 
flow and cooling in the area that houses the foot. In contrast, Jacobson 
is distinguishable where 1) it is directed to an overshoe sized to slip over 
a regular shoe, 2) its purpose is to keep the wearer's foot warm, and 3) it 
is not to be walked in (col. 1 , lines 1 0-1 6). Thus, there would be no 
motivation to modify Kuznetz with Jacobson where to do so would render 
the shoe of Kuznetz unfit for its intended purpose. 

Additionally, in contrast to the claimed invention, Jacobson does 
not teach providing more than one section of insulating structure material 
within the envelope and sealing the envelope between sections of the 
structure material to provide flexibility for shaping. Thus, all elements of 
the claims have not been established by this combination. 

Applicant respectfully asserts that where all of the claims are 
dependent either directly or indirectly on independent claims 27 or 30, 
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the claims are patentable for the reasons set forth above. Removal of 
the rejection is therefore respectfully requested. 

Double Patenting 

Claims 27-29 are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable 
over claims 1-34 of copending Application No. 1 1/106,788 in view of 
Garbuio (US 3,925,916) substantially as set forth in the previous Office 
Action. 

Conclusion 

For the foregoing reasons, the present invention as defined by the 
claims is neither taught nor suggested by any of the references of 
record. Accordingly, Applicant respectfully submits that these claims are 
now in form for allowance. If further questions remain, Applicant 
requests that the Examiner telephone Applicant's undersigned 
representative before issuing a further Office Action. 




Respectfully submitted, 



Date: 



November 24, 2008 



"Dianne Burkhara, 41,650 
W. L. Gore & Associates, Inc. 
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P.O. Box 9206 
Newark, DE 19714-9206 
(302) 738-4880 



Appendix 

US Patent No. 6,110,310 



United States Patent [«] 

Eyhorn et al. 



Ill 

US006110310A 
[ii] Patent Number: 
[45] Date of Patent: 



6,110,310 
Aug. 29, 2000 



[54] PANEL-SHAPED, EVACUATED MOLDED 
ELEMENT, METHOD OF THERMAL 
INSULATION AND USE OF THE MOLDED 
ELEMENT 

[75] Inventors: Thomas Eyhorn, Altusried; Johann 
Klaus, Sulzberg; Gunter Kratel, 
Durach, all of Germany; Baudewijn 
van Gucht, Bornem, Belgium 

[73] Assignee: Wacker-Chemie GmbH, Munich, 
Germany 

[21] Appl. No.: 09/248,028 

[22] Filed: Feb. 10, 1999 

[30] Foreign Application Priority Data 

Feb. 19, 1998 [DE] Germany 198 06 993 

Aug. 13, 1998 [DE] Germany 198 36 830 

[51] Int. CI. 7 B32B 31/18; B32B 31/14; 

B32B 31/26 

[52] U.S. CI 156/188; 156/185; 428/69; 

428/167 

[58] Field of Search 428/69, 76, 167, 

428/36.9; 52/309.15; 156/187, 188, 281, 

185 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,505,977 3/1985 Hasenauer et al. . 

5,445,857 8/1995 Nowobilski 428/69 

5,843,353 12/1998 Vos et al 428/69 

5,900,299 5/1999 Wynne 428/69 



FOREIGN PATENT DOCUMENTS 



1 210 275 
0 069 543 

0 090 191 

1 954 992 
36 30 399 
44 32 896 

44 32 896 Al 
196 52 731 



10/1970 
1/1983 

10/1983 
5/1971 
3/1988 
3/1996 
3/1996 

10/1997 



Canada . 

European Pat. Off. . 
European Pat. Off. . 
Germany . 
Germany . 
Germany . 
Germany . 
Germany . 



OTHER PUBLICATIONS 



English Abstract corresponding to DE 36 30 399. 
English Abstract corresponding to DE 196 52 731. 
English Abstract corresponding to DE 44 32 896. 
English Abstract corresponding to DE 44 32 896 Al. 

Primary Examiner — Alexander S. Thomas 
Attorney, Agent, or Firm — Brooks & Kushman P.C. 



[57] 



ABSTRACT 



The invention relates to a panel-shaped, evacuated and 
thermally insulating molded element which contains pressed 
and optionally hardened, microporous insulating material, 
wherein the insulating material is in one or more sheathed 
and evacuated layers, and the molded element has a surface 
with a lamellar structure, the lamellae being produced by 
elongate incisions into the surface and having a depth of 40 
to 95% of the thickness of the molded element. The inven- 
tion also relates to a method of insulation for curved surfaces 
with thermally insulating material, wherein the molded 
element is made to fit with the surface with a lamellar 
structure snugly against the curved surface, is fixed in 
position, and the vacuum is destroyed in at least one layer. 

11 Claims, 3 Drawing Sheets 
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PANEL-SHAPED, EVACUATED MOLDED 

ELEMENT, METHOD OF THERMAL 
INSULATION AND USE OF THE MOLDED 
ELEMENT 

TECHNICAL FIELD 

The invention relates to panel-shaped, evacuated, and 
thermally insulating molded elements which contain pressed 
and optionally hardened, microporous insulating material. 
The invention also relates to a method of thermal insulation 
for curved surfaces, in particular pipes, and to use of the 
molded elements. 

BACKGROUND ART 

DE-4432896 Al discloses an evacuated, thermally insu- 
lating molded element which is based on pressed and 
optionally hardened, microporous insulating material, 
enclosed in a sheath with a gastight effect. 

For the thermal insulation of elements with curved 
surfaces, in particular pipes and cylinders, such a molded 
element is suitable only to a certain extent. For instance, 
expenditure of considerable force is necessary to make the 
molded element fit snugly against a curved surface. The 
coverage of the surface usually remains incomplete owing to 
the stiffness of the material and the dimensional tolerances 
of the surface. This and the unavoidable creasing of the 
molded element when it is made to fit snugly against the 
curved surface are the cause of incomplete thermal insula- 
tion. 

The use of a thick molded element for thermal insulation 
or the thermal insulation of highly curved surfaces is not 
possible at all, because the molded element cannot bend, or 
cannot bend adequately. 

SUMMARY OF INVENTION 

The present invention discloses effective thermal insula- 
tion for curved surfaces which may be of appreciable 
thickness, and molded elements of specified generic type 
which are suitable for use therein. 

The invention relates to a panel-shaped, evacuated and 
thermally insulating molded element which contains pressed 
and optionally hardened, microporous insulating material, 
wherein the insulating material is in one or more sheathed 
and evacuated layers, and the molded element has a surface 
with a lamellar structure, the lamellae being produced by 
elongate incisions into the surface and having a depth of 40 
to 95% of the thickness of the molded element. 

The invention also relates to a method of insulation for 
curved surfaces with thermally insulating material, wherein 
the claimed molded element is made to fit with the surface 
with a lamellar structure snugly against the curved surface 
and is fixed and the vacuum is destroyed in at least one layer. 

The lamellar structure allows even relatively thick molded 
elements to be placed against curved surfaces without exert- 
ing particular force, and even surfaces with a narrow radius 
of curvature can be thermally insulated in this way. Perme- 
able locations remaining in the thermal insulation are 
eliminated, or at least reduced, by destroying the vacuum. 
This increases the volume of the molded element, and gaps 
or cracks through which heat can pass are made smaller or 
are closed. 

If particularly effective thermal insulation is required, a 
multilayer structure of the molded element is preferred, 
comprising two to five or more layers. The layers may be 
arranged in such a way that the joints are staggered, resulting 
in a further reduction in heat loss. 
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The thermal conductivity of an insulating substance can 
be drastically lowered by reducing the air pressure in the 
system. The efficiency of a microporous insulating substance 
can be improved by a factor of up to 10 if the partial pressure 

5 within the insulating substance is lowered below 5 to 10 
mbar, the level of the sub atmospheric pressure determining 
the effectiveness of the thermal insulation. 

Particularly efficient thermal insulation is achieved if the 
molded element used for thermal insulation is of a multi- 

io layer design and the vacuum is not destroyed in all the 
layers, with at least one layer remaining in the evacuated 
state. By the use of suitable sheathings, for example multi- 
layer films, the stability of the remaining vacuum can be 
preserved for years. 

35 With such a molded element with evacuated and non- 
evacuated layers, pipelines for example can be insulated 
more economically and technically effectively than with 
known systems. 

20 The incisions in the surface and the subatmospheric 
pressure in the gastight sheathing have the effect that, 
depending on its stiffness, the film can be drawn somewhat 
into the incisions. As a result, sheathing the curved surface 
without creases can be ensured. Both these features increase 

25 the effectiveness of the thermal insulation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail below with the 
aid of figures. 

30 FIG. 1 shows a preferred embodiment of a molded 
element in cross section; 

FIG. 2 shows preferred cross-sectional shapes of lamellae 
of molded elements in enlarged representations; 
35 FIG. 3 illustrates the way in which a pipe may be sheathed 
with the molded element; 

FIG. 4 shows a further preferred embodiment of a molded 
element in cross section. 

An DETAILED DESCRIPTION OF THE 

40 INVENTION 

The molded element according to FIG. 1 is panel-shaped 
and consists entirely or partially of microporous insulating 
material 1 and a gastight sheathing 2 (only partially and 

45 schematically represented). It has a surface which is struc- 
tured by elongate incisions 3 (lamellae). The lamellae have 
a depth t of 40 to 95%, particularly preferably 60 to 85%, of 
the thickness d of the molded element. A depth, t, of at least 
5 mm is typical. The thickness, d, of the molded element is 

50 governed by the desired thermal insulating effect. The 
necessity to use lamellae in the molded elements arises in the 
case of wall thicknesses which are >5% of the pipe diameter 
in the case of small pipes (diameter about 50 mm) and >2% 
of the pipe diameter in the case of large pipes (diameter at 

55 least 300 mm). The stiffness of the molded element, which 
is primarily dependent on its density, plays a part here. The 
lamellae are preferably arranged at a spacing of 4 to 40 mm, 
particularly preferably 10 to 20 mm, next to one another and 
preferably parallel to one another and have a base width, b, 

60 of 0.5 to 5 mm, preferably 1 to 3 mm. Their cross section 
preferably has a square, rectangular, acute-angled or 
rounded shape, particularly preferably one of the shapes 
A-D shown in FIG. 2. The spacing between the lamellae 
depends on the one hand on the chosen base width and on 

65 the other hand on the inside diameter to be achieved. If the 
base widths of the individual lamellae are added, the dif- 
ference between the outer circumference and inner circum- 
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ference of the molded element lying against the curved 
surface should be approximately obtained. 

A particularly advantageous method of insulating curved 
surfaces with thermally insulating material is accomplished 
by the molded element being made to fit with its structured 
surface snugly against the curved surface and fixed and by 
the vacuum subsequently being destroyed. This is indicated 
by the example of the insulation of a pipe 4 in FIG. 3. The 
sheathed molded element 5 is placed around the pipe 4, the 
surface provided with lamellae coming to lie on the circum- 
ferential surface of the pipe. The lamellar structure allows 
the molded element to bend according to the contour of the 
pipe, even if the thickness d is relatively large and/or the 
radius of curvature of the pipe is comparatively small. The 
evacuated molded element is preferably used for the insu- 
lation of pipes, for example pipelines for crude oil and 
district heating lines, engines, turbines and chimneys. 

Represented in FIG. 4 is a molded element which is 
constructed from a plurality of sheathed and evacuated 
layers (an inner layer 6, a middle layer 7 and an outer layer 
8), which contain pressed and optionally hardened, 
microporous insulating material. For the insulation of a 
curved surface, the molded element is made to fit with its 
surface with the lamellar structure snugly against the curved 
surface and is fixed and the vacuum is subsequently 
destroyed in at least one layer, it being preferred for the 
vacuum to be preserved in at least one other layer. It is 
particularly preferred for the vacuum in the layer bearing 
against the curved surface to be destroyed and the vacuum 
in at least one other layer to be permanently preserved. 

The molded element may be adhesively attached in its 
entirety or layer by layer, onto a pipe 4, for example, or fixed 
thereupon in some other way, for example by wrapping a 
tape, preferably a woven-fabric tape or adhesive tape, a 
plastic film or a metal foil around the molded element, or in 
each case a layer of the molded element, bearing against the 
pipe. A metal plate in the form of complete or half shells or 
suitable cut-to-size pieces may also be placed around the 
pipe and fixed. The vacuum maintained in the molded 
element is preferably destroyed in at least one of the layers 
in order to reduce or completely eliminate permeable loca- 
tions in the thermal insulation possibly remaining. When the 
vacuum is destroyed, the volume of the molded element 
increases as a result of air flowing in, and the expanding 
molded element can close joints and gaps. The vacuum can 
be destroyed by deliberately damaging the sheathing of the 
layer, and if appropriate the item fixing the molded element, 
using an implement, or else by the sheathing being mechani- 
cally or thermally stressed by the effect of its ambient 
surroundings before or during its use until it tears, or 
thermally decomposes. The latter may happen, for example, 
in the thermal insulation of pipelines on account of the 
temperatures of the hot medium of up to 180° C, it being 
possible by suitable choice of the material of the sheathing 
in the case of a multilayer structure of the molded element 
to achieve decomposition only of the inner layer while 
preserving the vacuum in layers lying further to the outside. 

The molded element, except for the lamellae, is preferably 
produced by a method which is already described in 
DE-4432896 Al. It also preferably has the composition 
specified there of 30 to 100% by weight of a fine-p articled 
metal oxide, 0 to 50% by weight of an opacifier, 0 to 50% 
by weight of a fibrous material and 0 to 15% by weight of 
an inorganic binder. It is also preferred to select the metal 
oxide, fibrous material, opacifier and binder from the sub- 
stances specified in DE-4432896 Al, organic fibers, for 
example viscose fibers, also coming into consideration as 
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the fibers. Fillers, such as mica, pearlite or vermiculite, may 
also be contained, if appropriate. 

After the production of the molded element, the lamellae 
are cut in by milling or sawing tools, for example pad or wire 

5 saws, and the molded element is introduced into a sheathing, 
evacuated and the sheathing is sealed. Provision of pores and 
channels in the molded element to speed up evacuation, as 
described in DE-4432896 Al, is expedient but not abso- 
lutely necessary. By the term "panel-shaped" is meant a 

io shape which has a dimension in at least one direction which 
is substantially greater than its thickness. 

EXAMPLE 1 

A panel with dimensions of 965 mm by 500 mm by 20 
15 mm was provided with 50 parallel incisions spaced 19.6 mm 
apart. The incisions had a base width of 2.5 mm. The panel 
thus obtained was welded within a multilayer composite film 
under a pressure of less than 200 mbar with an airtight effect, 
the originally planar panel already curving a little and 
20 thereby acting as a handling aid during fitting. Shorter fitting 
times may be the consequence of this alteration from the 
purely planar configuration. The panel was subsequently 
fitted with the incision-bearing surface adj acent a pipe, and 
fixed at points with adhesive tape. Subsequently, the sheath- 
25 ing was slit with a sharp implement and the panel, now 
fitting fit snugly on the pipe, was firmly wrapped around 
with the adhesive tape. 

EXAMPLE 2 

30 A pipe carrying hot medium of up to several hundred 
degrees is sheathed with three layers of evacuated panels, 
each of which is welded within a gastight multilayer film and 
has a lamellar structure incorporated on its surface. Each 
panel has a thickness of 12 mm, and the joints are staggered 

35 at the ends of the panels and around the circumference. Each 
individual layer is fixed with adhesive tape. During use, the 
first layer is thermally decomposed on account of the 
temperature resistance of the sheathing film so that the 
vacuum is destroyed, and the sealing effect is increased 

40 thereby. On account of the thermally insulating effect of the 
first layer, the sheathing of the next layers is preserved intact, 
which produces an optimum insulating effect on account of 
the particularly good thermally insulating effect of the 
evacuated systems. 

45 What is claimed is: 

1. A method of insulating curved surfaces with thermally 
insulating material, said method comprising positioning one 
or more layers of an evacuated molded element comprising 
a panel-shaped, evacuated, sheathing-surrounded, and 

50 thermally-insulating molded element comprising pressed 
and optionally hardened, microporous insulating material, 
wherein the molded element has a surface with a lamellar 
structure, the lamellae comprising elongate incisions into the 
surface having a depth of 40 to 95% of the thickness of the 

55 molded element, adjacent the curved surface, with the side 
of the insulating material having the lamellar structure 
against the curved surface, and destroying the vacuum in at 
least one layer of the one or more evacuated molded 
elements. 

60 2. The method as claimed in claim 1, wherein the molded 
element is fixed to the curved surface by wrapping around at 
least one of said one or more layers, a woven-fabric tape, 
adhesive tape, plastic film, metal foil, or a cut-to-size metal 
plate. 

65 3. The method as claimed in claim 1, wherein the vacuum 
is destroyed by damaging the sheathing of the layer using an 
implement which pierces the sheathing. 
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4. The method as claimed in claim 1, wherein the vacuum 
is destroyed by the sheathing of the layer being at least 
partially thermally damaged. 

5. The method as claimed in claim 1, wherein the vacuum 
of at least one layer in the case of multilayer structures is 
destroyed by the sheathing being mechanically stressed until 
it tears. 

6. The method as claimed in claim 1, wherein the vacuum 
in the layer bearing against the curved surface is destroyed 
and the vacuum in at least one other layer is permanently 
preserved. 

7. The method as claimed in claim 1, wherein the molded 
element contains lamellae which have a base width b of from 
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about 0.5 mm to about 5 mm, and the lamellae are positioned 
next to one another in parallel, spaced about 4 mm to about 
40 mm apart. 

8. The method of claim 7 wherein the lamellae have a 
cross-sectional shape which is square, rectangular, acute - 
angled or rounded. 

9. The method of claim 1, wherein said curved surface is 
a pipe. 

10. The method of claim 9, wherein said pipe comprises 
a pipeline for crude oil or a district heating line. 

11. The method of claim 1, wherein said curved surface is 
a curved surface of an internal combustion engine, a turbine, 
or a chimney. 



